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were purchased from IDT and annealed. 
Expression and purification of RNCs
RNCs were obtained with the engineered plasmid expressed using PURExpress® In Vitro Protein Synthesis Kit (NEB, catalog #E6800S) -a cell-free protein synthesis system based on the E. coli Figure 1b) . Present in all three samples (control, I27 2 -AnkR-I27-SecM 150-166 , I27 2 -AnkR-I27 2 ), the pattern of bands below the molecular weight of ~100 kDa is characteristic for ribosomal proteins.
Separation of the RNC fraction was performed using Strep-Tactin Spin Columns (IBA, catalog #2-1850-010) according to the manufacturer's procedure with the exception of a longer washing step using buffer R (50 mM Tris-HCl (pH 7.5), 25 mM MgCl2, 150 mM KCl). When the absorption at 260 nm of the last wash fraction exceeded a value of 0.06, additional washing steps were performed. RNCs were than eluted in a total of 3 fractions (100µl each) with buffer R containing 2.5 mM desthiobiotin.
Expression and purification of released nascent chains
Plasmid containing I27 2 -AnkR-I27-SecM 150-166 sequence was transformed into E. coli OverExpress 
AFM Imaging
AFM imaging was performed with a Nanoscope V MultiModeTM Scanning Probe Microscope (Veeco Instruments Inc., Santa Barbara, CA) using the Tapping Mode in the air. The 10 µl protein solution was incubated on a freshly-cleaved mica surfaces (10 mm diameter) at room temperature for 30 sec followed by washing with 1ml of RNase free water and air-drying before experiments. RTESP probes (Bruker AFM Probes, catalog # MPP-11100-10) with resonance frequencies of ~300 kHz were used for air imaging. All images were collected at a scan rate of 1.0 Hz, with 1024x1024 pixels and scan sizes ranging from 1 to 3 µm2. AFM images were analyzed using NanoScope Analysis software Version 1.30 (Bruker). Protein structure representations were prepared in a molecular graphics program VMD30 based on PDB-entry 1TIT for I27 structure, 1N11 for 12 ANK repeat stack from human ankyrin-R structure, 2AVY and 2AW4 for ribosome structure. 2 -AnkR-I27-SecM, construct used to visualize RNCs, created based on available crystallographic data. Arrows showing dimensions of ankyrin-R (red marks the length of each shoulder and blue marks the end-to-end distance =12nm) and I27 (green marks the length = 3.4nm). (b) Denaturing SDS-PAGE of samples obtained through in vitro expression (1-control: no DNA in reaction mixture; 2-addition of engineered plasmid with additional I27 module in place of SecM; 3-obtained using plasmid containing SecM; 4-after in vivo expression.) (c) Characteristic for ribosomes absorbance at 260nm, measured for each fraction after column purification of sample expressed in vitro (w1-w6: washing steps; e1-e3 elution steps). Sample e1 was used for AFM imaging. (d) CD spectrum of I27 2 AnkR4I27 2 with minima at 208 and 220nm, revealing characteristic for this protein dominant α-helical structure. 
